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(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a polymer capable 
of forming a high-sensitivity and a high-resolution 
resist resin for a specific short-wavelength ArF laser 
excellent in process adaptability and useful in the 
ultrafine processing field of semiconductors by 
including a polyorganosilsesquioxane having a specific 
structure therein. 

SOLUTION: This polymer contains a compound 
represented by the formula [R 1 and R 2 are each a 1-4C 
alkyl or an ester decomposable with an acid; R 3 to 
R 6 are each a 1-4C alkyl or H; (n) is >0] and is 
obtained by carrying out a hydrolysis and condensation 
of, e.g. a 2-cyanoalkylalkoxysilane with an alkoxysilane 
having a 1-4C alkyl and a trialkoxysilane having an 
unsaturated functional group, simultaneously hydrolyzing 
a part of the cyano and then conducting an addition 
reaction of an acrylic or a methacrylic monomer having a 
group decomposable with the acid (e.g. t-butoxycarbonyl, 
t-butyl, tetrahtdropyranyl, trimethylsilyl or 
ethoxyethyl) in the presence of a radical initiator. 
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^y-^t7k^>*»a*#Si8 2 < c<35^»«TfcRisa* 

*co*»«Srft* ffl L4*s felfrfrRJSS: 3 iSIWfTjs 5 t 

[0 0 6 2] fe&m 5 ] 

: y-*??V/l'i ^/ls^m= 1:1: 
Oc^^y ^/^y^/Vir^^r^-^I^^A- 5^-^^) M 
fttf-, SH^SB, a«E»*P»*W'ttfc2 0 0ml <D7y 
^^\Cy ~^99 V n^V^D t:VW h y ^ K^V7V 
24. 8g (0. lmol), h^rW 
17. 8g (0. lmol),* 10. 6g 
(0. 6mol)£ffit2^ lmol/Lffi^ 0. 0 
5 gSraSJPLfc^S^iKSr^ffld^iPaU ^h^r^S 
30 S:7KKS^*P7K^»$*fc«, ffl^fiKW^^/— 
*<z>*»i&flf#5 8 2 c Cco^ilgfcT(-S/^a*^^>. *g 
^SiSSr4H#p B 1fTo^o S h\^9 J—^hi^<r>^mm 

J4?»«Sr3 5 t C^T^iPLfe^^«9 fflU -2 0W* 

tb-f\ it?^ tMwtt3 o o o tfco^o mm<o 

y ^/WS : y - * 9 ? y 13 : ^/V^^gf! 

40 S^^e/HtttJWW^/Ht^S^bl : 1 : 0X*h£^b 

[0 0 6 3] [^«6] 

(^y a-sistf/ ^vt^^^fyA- 1 09 t - boc 

»XVffi3R*AS e S:f*ttifc2 0 0ml O^^M^ 7 ^^^ 

Ki£*«flETT?, ^A-i»at i8 g . y^^y/i- 

*t-^/l^ 10. 2 g> 3-p< h^^nf^-^gg 
y ^ (MMP) 6 8 g Srttii*. a*BB*6»Ji bT 
yy^-u^ h y 2 m o 1 %<£> 

50 ij^t»Lfe 0 ro»-frWS:**«SET-ClWFRI«it 
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0TCfc±VTl«pl»f+JPKlS*tTofc 0 -t^>«RlS»* 

iiyy h/i^^f-^^&ip-f & r t r% sa^ 2 

*-*i>->' (IM«2 0wt%«) ^GPCft^ti 

^t^i^i9, *y^— ^a^sa^i^ww: 

^<£bW, It¥^iMwtj:5 0 0 0T^o 

[0 0 6 4] (^fl7) 

»Xl*£SS3»Al?£ttttfc:2 0 0ml o^M^y^ 

^^*aatTT% 9c<z>A-2&m is g , y^yy/v 

Rt-^f/V 2 0. 4g, BEK^/l' (BA) /SLB6 
(EL) =5 0/5 0^« 5 0. 6g^ 

m&mtftfttb yy^n^ h y/vgr^e 

*«8ETt? i mmmw Lavaca* «: s o tc 3 
ofc 0 ^^tsEM^i y s> h/^-^^r^^^i-^p 

te:J:9*#JSrl»*Lfeo rtt^B A/E L*JftS:Jll^S 
ri^±9H»»»«2 0wt%*KlJiiIjHLfco »fe 
tbfe7jfy^^y->^-fe^^^^ (@iMS2 0 

i^iMw 8 0 0 0 -C&ofco i/:FT-IRWNMR 

zf'fA'&omA&tz 9 0 %^±T*fc6 ^ t$m%%£ti 

[0 0 6 5] [^fig«8] 

(/Ky^/V^/y v//Wir^dr^ar-th^A-3(^ t -BOC 

g^ttjp: b - 3 (D^m mg&k, nwmw, mm#m 
%*RzFmmmAW&ttrttc 200ml <D~rxm ? 7 * 
^^^51^tt\ 5fe^A-3«a* i8 g , yyyy/u 

8t-yf;i/ 10. 2g, 3-xh^i/ynt°tyK 
xf/MEEP) 6 4. 6 gSrftii*. m^BB*&#Ji: 

©W*-etfeJn bfeo r^M^iiSirt 1 ^pmmc 
9 o^i^Jitfr 1 ^MW-iPS/SSrfrofco ^com^/S^ 

2 0«k9 3gLfco WWLfc*^#080RS:«*Un-^ 
y^*u-^-S:«v^^*a»^J:0»fflSr»*L 



(lM»«2 0wt%»ia[) ^GPCftifj: 

^<£btlf, lf¥WlMw{i7 0 0 0t^o 
7C 0 ^tFT- I RS^NMRWia Wliy - / 
^!)P fc?/l'S^<Z> t ->^^/1>S<^^A*^ 9 0 

[0 0 6 6] [<fr#0(9] 
10 (/Ky itrflslf J ^yjUir^^^-^^-^A- 5<D t - BOC 

mvmu: b - 4 (7>^) i&ftffh aaw&sp 

»XtJ«^**AS e S:fJ-Wfe2 0 0ml ^177^^ 

Stt—zf^/i^ io. 2g, ^tVy^y^wMf 

Tfl'T^T'— V (PGMEA) 4 0. 6 gSrft 

^7 -v— C02mo 1 %(DfiJ^T^PL^ 0 ^ CD 
**«i*Ttf l «FM8tff Lfc«RJ£i&«S: 8 0 ^ 
3H#WK ££>K:?a.ftS:9 OtJfciiW* T 1 v$f&lHlm&f&& 

i: t J; ? 2 o w t %*»t«8Lfc. #£>n 

fc#y^xfy^-fe^^^ty (lM*«2 0w 
t%m$) ^GPciiW-cot'^t4^ 

iMwftS 1 0 0 "efeo/c 0 SfcFT - I RWNMR 
30 ^f/H(0»A*tt 9 0 %EJUt-CS>5 r t^SflSBSix 
[0 0 6 7] [^JEfiCT 1 0 ] 

(TKy^/W^/ V/V^^^^f-VA-l^T- h7tK 

g, ^^/^fhnt Knt°7^ (THPMA) 
11. 9g, 3-n^r^nt°ty|^;V (MM 

P) 6 8 g £tti£<^ M^BHA&ffli: LTTv^vW y 
40 7'fp-MJ;^y*7^2mo i %offl-£-casanL 

S^r8 O°C{^^3 0#F^, S5>{^fl*Sr9 0°C{cJbtfT 
GMEA»t5r^^J:9iiM«2 0 w t%j8Sl£ 

(IMtt2 0wt%tt) ©GPCttii$-^e° 
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*bi\ 1I¥^1Mw^6 0 O O tfooto titzF 
T- I R&XfNMRffiVf\£i:*)Wmy - * # ? U 

& s r t £ ixfto 

[0 0 6 8] fe&m 1 1 ] 

^ah^Mf-V: B-6(7)^) fiflWh fiifc 
^*P«SS:Wt^5 0 0ml 0)7 5* MVT / h 
y^^P^y 18. 9g^h^xy^ 2 0 g 

u /k 5 o g q^sa-cjiH* Lfcas <biKT bfco 

5 H#Rf] fro fc c #e>tbfcS/C*JKS:3 STCS-e^aLfc 
Tf*l 0 0ml -e#MWS:2Iil*iJ6Ufco ^Wl^&f 

^<abtti", ii¥^iMwtt6 3 0 0t^o 
fc D FT - I RTO^V7yif$t^2 2 0 0 cm" 1 
RlKt?*-^;3S*!l< ^7/I//f y^f O 1 6 5 0 c nr^K 

K:^*S;ft/c^5r. ^^^ 0 f Co r.(7)^y 6. 

3gii*MJ7^tPBR 12. 5g%T±h>- 
2 5ml fcigtffU Sifiiit5l/^Ta«2L*dSe> t - 

tiCPGMEA^MSr t^J: 9Bf»*K2 0 w t 

0wt%*») OGPCftifii- <£>fc°— ^ i:*!9, * 
^tMwIilOOOOtiot 4fcFT-IR(Wf 

d J: t -y^-Mtm* 2 o w t %T* 

[0 0 6 9] (^Hl 2] 

«th i«»9»S:Wtfc5 0 0inl 

X3|:hy^h^»7^ 4 8. 8 g£A*U*J*P«:£ 
^B^Lfco r^bfCO. lmol/Ii©2-/n^7 
—?V ( I P A) MWi 4 g^iDx., * v/^stt-y 
9-/1- 1 3 gWl/tfblTLto S^^MUL 
8 Ot;KK/Si&*S:«*>, ^^^y^»t -^f;wt 

n^^y 10 0ml -e#3RLfc^n— ^ y xy^ 
*KV'-*-&ffl^T«ffift*fefc £ 2 4 



w|j;9 2 0 0tfcot FT— I RiJl*3V^T*/W2K^S 
#W<£> 1 6 5 0 c m-^KiRtr— ^^S^^tt-f ^ {ROM* 

[0 0 7 0] (§Hffi#J 1 ) 6 KT»fe;h,fc»Jfi* 

ms - 1 mw^mm. 2 o w t ^ »5s^»j t 

LT h y 7x^;M;P7t^!>A^t7yl/tn7yf 
^e^^y ^-t^LTl w t %8yjPLfc«, 0. 2// 

8lf: 0 "^»^y ^y^x/^3 0 0 0 r pm 
(rr^b°V3— hU *s'h/U-F±T100 , C2^ 

ra^y-<— ^b^to ISii4 0 00A^ofc 0 :H 

T^^tLfc^^i^l^v^ hJH&rA r Fx^yv^f 
5/^- (NA=0. 5 5) -eB3febfc«. m&l 5 0°C 
l^otf^ v?^— ? (PEB) SrfT* 

ofc 0 iV>t2. 3 8 %(Dt~ h7^W^xr)^e 

Kn^v-K (TMAH) i&W&TQ 1 5>WJ5.ife«:fTV\ * 

-C3 o#ray ^Lifeo htm^a? 

20 ^SoWttSr^LHBitiR* (*«) 5mJ/cm 2 t-T 
0. 1 3//mts^)7^> / &^^^ (L&S) £rfl?^L 

fee- 

[0 0 7 1] (HJfc«2) ^*«l7|c:r#bixfc»JJg* 
IB-2 (Bg»M2 0wt%S») ir, S8S£8!lfc 

LT h y ^^^/V^/t-^^-^^-A^^r^^/^nT^^ 

^ey^/Ky v-(^lt 1 w t %tt bti, o. 2n 

ll/Co ^(DMW&^V n^/f73is^±\C3 0 0 0 r p m 
t^r^t°^xi— h U ^^h7°y-MT100°C2^ 

30 ra^y-<-^ bTCo iJ|H5 0 0 o A-c&ofco r. 5 L 
T»fen/t!>3i^±60U^ MRS: A r Fx^^^x 
(NA=0. 5 5) -eK3tbfc«, ?Ml50t 
15>BB02K^ h^^^/K— ^-r^— ^ (PEB) SrfT* 
ofc 0 ^cV>T2. SSro^fh^^Wy^x^At 
Kn^>K (TMAH) 1 * 

^at0«Fttft*LflB»j»* 4mj/cm 2 i^T 

0. 1 5//m(iIcD7^y&^^^ (L&S) Sr^?^ L 

40 [0 0 7 2] W13) ^J«ffl|8^T#e>*ufc»JIBI8E 
A5B-3 (l»»*«2 0wt%»jS) fc, »«^3«i: 
LT h y 7x=;^^7t-?A^f7;^n7 
^e^^r/Ky Id^fLT 1 w t %^JPLfcm, 0. 2 /* 
m^^/v^-^T5ii-r^^i:^i: 9 i^^-x H»ffiS:|H 
Mbfc 0 ^©SaSrVy 3y9x/N±C3 O 0 0 r pm 

ra^y^<— ^bfco Illfi4 5 0 oAt?fcofco r. ? L 

(NA=0. 5 5) IftlSOt 

50 I^oOtK^ hm^^TK— >?^^<— ^ (PEB) ^rfT^ 



(11) 



ofc c 1^X2. 3 8%^r h7^f/vry^-?ixt 
Kn^v-K (TMAH) 1 #Mi&«£:?TV\ * 

t3 0»wyy7Lfc„ *tf>*g** Mfflii^ 

^S^«H4Sr*bflH»j»» (««) 5mJ/cm 2 dT 
0. 15/i m(fiS(Z)^-r ^ (L&S) £r#?^L 

fco 

[0 0 7 3] (*Jfi#|4) *J*«9fcT#fe;ftfc»»» 

— 4 2 o w t %mm) B8B£#j t 

h y hsr^y^— (c*fLr i w t %asjpufe 

0. 2/zm7^/^- i£T-5ifl-f-5££t£j;9 \s*J 

0 0 0 r pmia^tV^-FU ^yh^l/- h±T 

1 0 ot2^y^^ ufco RWiiso ooA-e* 

ofc 0 r 5 bT#e>ixfc!>3i^_h<^U^ h|RS:A r F 
x^W^t^a- (NA=0. 5 5) T^tLfcfL 
ifift 1 5 0 1 1 ^M© jK^ hx^r (P 
EB) S:fT*ofco IR^T2. 3 8%(Z)rF7^f^7 
>^e=£.Afc Kndei/K (TMAH) tMSJBTC 1 #BHS 
«S:fTV\ *T3 0g)B!J^Lfco ^Wi^ 
* hW»«#^S!<DWttSr*Lflaitj|ft* (««) 10m 
J /cm 2 fUTO. 2 0jumtg(Z)7^> / &^^^ (L 
&S) S:#«Lfco 

[0 0 7 4] ^figfiSJl 0i^r#fe*tfc«fJJB 

- 5 mw^mm 2 0 w t 

y 37 1/ — 1- £r/K y -v— M^tf LT 1 w t %Ss2HJL 
f^ik, 0. 2 jzm:7>r/W — {dT-5iSi-Sr iMJ: 9 u 

3 0 0 0 rpmCT^tV3-FU h_t 
Tl 0 0°C2^^y-<-^ Lfc D RjVtt5 5 OOAt 

F^*f-**T?y<><— (NA=0. 55) -eRjtLfc 

fflLKl 5 Otl^M©^ h^^^/K— ^ 
(PEB) £rfif&ofc 0 jRl^T2. 38%(^)fh7yf 
;l^7^^!7At Kn^>K (TMAH) 1 # 

BBS.flfeS:fTV\ *t?3 0»ray^Lfc o -fcOJfegi, * 

hTOfi^^co^e^^ LiMi (««) 7 

mj/cm 2 1 6 m(g(D7^f ^ 

(L&S) &Mt&l<tc 0 

[0075] ate^j i ) ^^ij 1 1 ^mhtit-mm * 
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*«jfcB-6 (l«»»S20wt%8S) Bf»8£#J 

t LT h y 7xn;^;1.7t-9^^t7/I/tn7y 
^v^TKy-e— f£2tLTl w t %jSS*PL^», 0. 2 

w»Lfco ^s^y^y^icaooorp 
^ra^y^— ^ ufco iTO4 5ooAtfeofc 0 ^ o 

(NA=0. 5 5) "T?«5tbfc«, M15 0 
10 tl^ra^TK^ hai^^sK^-^^^— ^ (PEB) SrfT 
&ofc 0 $nl^T2. 3 SyoOrh^^^T^^^^ 
t Kn^VK (TMAH) *^Tl#K^£frV\ 
*-C3 O^ffly^Lfco #1^* hWWtt: 

SJfSi (tfSft) 1 0 m J /cm 2 KT^v^^WttS: 
2. 3 8%C07^ h"7 ^ ^/VT y^r K 
n^r^K (TMAH) T*f*S»ttaS3fiifi# r T, 
>f ^&*^— * (L&S) efStSr^tJTt^o 

fco 

[0 0 7 6] 0t«#j2) Mil 2(rT#^^fc«J3g 
20 *jftB - 7 2 0 w t \ZL, K*^»J 

t LT h y 7xx;l/^;V7t^!>^^t7/l/^Dry 

^y^/fy -r-(^Lt l w t %at/ci, o. 2 

B!f!Lfco r nyr>x^J:(-3 0 0 0 rp 

mCT^t°y^-M, ^^h/^F±X100t;2 
#ra^y^~ Lfc 0 i»i4 5 00AT*)ofc 0 - 5 
LT#^nfc^7^x^Jtcol^v ? ^ MRS: A r Fx^w^ 
^3,^v- (NA==0 5 5) -eK^Lfc^, ttl5 0 
^l^Pflo^^ hm^TK-v^^— ^ (PEB) Srfr 
30 4ofc 0 |R^T2. 3 8%©r fvV'T V"^— 

t Kn^7K (TMAH) 1 5>Ma«Srm\ 

7kT3 0&rey ^^Lfc 0 -t^jfe^ 
RBIM!*: 10m J /cm 2 l-T^Mc^tt^ 

^ s *u3S^tL»«B*7>r>'&^^— ^ (L&S) %mi$>-r 

[0 0 7 7] J^Jt<^i£#k lttt«^«W5««ffiW2: 

(l&s) (D%mmu&m 1 i^-r 0 

[0 0 7 8] 



1*1] 



No. 



B-l 
B-2 
B-3 
B-4 
B-5 
B-6 
B-7 



[0 0 7 9] 

&mw<DUi/* hmmmatms:, 




(mJ/cm 2 ) 



5 
4 
5 
10 
7 
10 
10 



Mm) 



0. 13 

0. 15 

0. 15 

0. 20 

0. 16 
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^ 22 

(l&s) T^^^?^tt(^j; *$ts:mmzm-tz>h<ox*hz> 0 
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